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DETAILED ACTION

Response to Amendment

1 . Applicant ' s amendment filed on April 1 4, 2004 has been received and entered in the case.

Claim Rejections - 35 USC§ 102

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on

sale in this country, more than one year prior to the date of application for patent in the United States.

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed

in the United States before the invention by the applicant for patent or (2) a patent granted on an application for

patent by another filed in the United States before the invention by the applicant for patent, except that an

international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this

subsection of an application filed in the United States only if the international application designated the United

States and was published under Article 21(2) of such treaty in the English language.

3. Claims 25, 26, 28, 30, 3 1 and 47 - 50 are rejected under 35 U.S.C. 102(e) as being

anticipated by Yoon et al. '887.

Regarding claim 25, Yoon et al. discloses in e.g., Fig. 13 a semiconductor device package

(1), comprising:

a semiconductor device (3) having diced edges;

a dielectric substrate (19) having diced edges;

- a metal layer (12) having diced edges;

- a ball grid array (60) on said dielectric substrate, said dielectric substrate and said

metal layer being located between said semiconductor device and said ball grid array;

and
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- electrical connections (40 and the structure between the solder ball 60 and the

element 13) between said semiconductor device and said ball grid array,

- wherein said metal layer has a stiffness sufficient to enable simultaneous dicing of

said semiconductor device edges, said dielectric substrate edges, and metal layer _ . .

edges, so as to provide said package with aligned edges.

Furthermore, the element 10 in Yoon et al. includes a metal layer 12 (column 17, line 23

- 28) and a dielectric substrate 19 and the element 10 is attached to a semiconductor wafer. Since

the semiconductor wafer, the dielectric substrate, and the metal layer are diced simultaneously so

as to provide said package 1 with aligned edges (see Fig. 13), it is held that the metal layer 12

inherently have a stiffness sufficient to enable simultaneous dicing of said semiconductor device

edges, said dielectric substrate edges, and metal layer edges, so as to provide said package with

aligned edges.

Regarding claim 26, Yoon et al. discloses in e.g., Fig. 13 and column 19, lines 53 - 58

said metal layer providing a ground plane (28) for said electrical connections.

Regarding claim 28, Yoon et al. discloses in e.g., Fig. 13 said metal layer (12) being

arranged to dissipate heat from said semiconductor device.

Regarding claim 30, Yoon et al. discloses in e.g., Fig. 13 said connections (40 and the

structure between the solder ball 60 and the element 13) comprising wire bonds.

Regarding claim 31, Yoon et al. discloses in e.g., Fig. 13 said connections (40 and the

structure between the solder ball 60 and the element 13) comprising conductive vias (the

structure between the solder ball 60 and the element 13).
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Regarding claim 47, Yoon et al. discloses in e.g., Fig. 13 a semiconductor structure

comprising:

a plurality of semiconductor chips (3) formed on a wafer (wafer in Fig. 1 1 A);

- a plurality of ball grid arrays (60) mounted on a dielectric substrate (1 8) suchthat said .

plurality of ball grid arrays face away from said wafer, each ball grid array

respectively associated with one of said plurality of semiconductor chips on said

wafer;

- electrical connections (12, 40 and 4) between each ball grid array and an associated

semiconductor chip; and

- a first metal layer (12) attached (by adhesive layer 30 and the element 18) to the

semiconductor wafer, said metal layer having sufficient stiffness to enable

simultaneous dicing of said wafer, said dielectric substrate, and said metal layer.

Furthermore, the element 10 in Yoon et al. includes a metal layer 12 (column 17, line 23

- 28) and a dielectric substrate 19 and the element 10 is attached to a semiconductor wafer. Since

the semiconductor wafer, the dielectric substrate, and the metal layer are diced simultaneously so

as to provide said package 1 with aligned edges (see Fig. 13), it is held that the metal layer 12

inherently have a sufficient stiffness to enable simultaneous dicing of said wafer, said dielectric

substrate, and said metal layer.

Regarding claim 48, Yoon et al. discloses in e.g., Fig. 13 the dielectric substrate

comprising a thin, flexible film (18; column 10, line 42 - 49).

Regarding claim 49, Yoon et al. discloses in e.g., Fig. 13 the dielectric substrate

comprising polymide (column 10, lines 43 - 44).
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Regarding claim 50, Yoon et al. discloses in e.g., Fig. 13 the electrical connections

comprising a wire bonds (40).

4. Claims 25 and 28 - 34 are rejected under 35 U.S.C. 102(e) _as being anticipated by Heo„ -

'689.

Regarding claim 25, Heo discloses in e.g., Fig. 6 a semiconductor device package,

comprising:

a semiconductor device (10) having diced edges;

a dielectric substrate (22, at the top) having diced edges;

a metal layer (21) having diced edges;

- a ball grid array (60) on said dielectric substrate, said dielectric substrate and said

metal layer being located between said semiconductor device and said ball grid array;

and

- electrical connections (40) between said semiconductor device and said ball grid

array,

- wherein said metal layer has a stiffness sufficient to enable simultaneous dicing of

said semiconductor device edges, said dielectric substrate edges, and metal layer

edges, so as to provide said package with aligned edges.

Furthermore, Heo clearly shows in e.g., Fig. 3g and column 4, lines 41 - 46 to cut the

dielectric substrate edges and the metal layer edges according to the semiconductor device edges,

so as to provide said package with aligned edges. Thus, it is held that Heo's metal layer

inherently have stiffness sufficient to enable simultaneous dicing of said semiconductor device
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edges, said substrate edges, and said metal layer edges, so as to provide said package with

aligned edges.

Regarding claim 28, Heo discloses in column 3, lines 45 and 46 said metal layer (21)

being arranged to dissipate heat from said semiconductor device^

Regarding claim 29, Heo discloses in column 3, line 5 said metal layer (21) comprising

copper.

Regarding claim 30, Heo discloses in e.g., Fig. 6 said connections (40) comprising wire

bonds.

Regarding claim 31, Heo discloses in e.g., Fig. 6 said connections (40) comprising

conductive vias (the bottom place of solder ball in layer 24).

Regarding claim 32, Heo discloses in e.g., Fig. 6 said connections (40) further comprising

conductive traces (23) on opposite sides of said substrate.

Regarding claim 33, Heo discloses in e.g., Fig. 6 a semiconductor device package, further

comprising solder bumps (1 1) on said semiconductor device, said bumps connected to said

traces.

Regarding claim 34, Heo discloses in e.g., Fig. 6 an insulative solder mask (24) for

covering said dielectric substrate

5. Claims 40, 41, 43 and 46 are rejected under 35 U.S.C. 102(b) as being anticipated by

Hideshima et al. '865.

Regarding claim 40, Hideshima et al. discloses in e.g., Fig. 2 a semiconductor device

package, comprising:
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- a semiconductor device (11) having diced edges;

a dielectric substrate (14) having diced edges over an upper side of said

semiconductor device;

- a first metal layer (16) having diced edges below a lower side of said semiconductorj

device;

- a ball grid array (1 8B and 1 8E) over said dielectric substrate and on an opposite side

of said dielectric substrate than said semiconductor device; and

- electrical connections (15B and 15E) between said semiconductor device and said

ball grid array.

Regarding claim 41 , Hideshima et al. discloses in e.g., Fig. 8 and column 6, lines 4-7

said first metal layer (16) has a stiffness sufficient to enable simultaneous dicing of said

semiconductor device edges, said dielectric substrate edges, and said first metal layer edges, so

as to provide said package with aligned edges. Furthermore, the element 16 in Hideshima et al. is

a metal layer and is attached to a semiconductor wafer that has a dielectric substrate 14 thereon.

Since the semiconductor wafer, the dielectric substrate, and the metal layer are diced

simultaneously so as to provide said package 1 with aligned edges (see Fig. 2), it is held that the

metal layer 16 inherently have a stiffness sufficient to enable simultaneous dicing of said

semiconductor device edges, said dielectric substrate edges, and said first metal layer edges, so

as to provide said package with aligned edges.

Regarding claim 43, Hideshima et al. discloses in e.g., Fig. 8 a second metal layer (18C)

below a lower side of said first metal layer and on an opposite side of said first metal layer from

said semiconductor device.
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Regarding claim 46, Hideshima et al. discloses in e.g., Fig. 8 and column 6, lines 4-7

the second metal layer having diced edges aligned with edges of said first metal layer, said

semiconductor device edges, and said dielectric substrate edges.

6. Claims 47 - 56 are rejected under 35 U.S.C. 102(e) as being anticipated by Horiuchi et al.

fi

553.

Regarding claim 47, Horiuchi et al. discloses in e.g., Figs. 4(a) - 4(f), Figs. 5(a) - (5c),

Fig. 6 and column 4, lines 39 - 67 a semiconductor structure comprising:

- a plurality of semiconductor chips (10) formed on a wafer (60);

- a plurality of ball grid arrays (26) mounted on a dielectric substrate (34) such that said

plurality of ball grid arrays face away from said wafer, each ball grid array

respectively associated with one of said plurality of semiconductor chips on said

wafer;

- electrical connections (20, 14, 22, 32 and 28) between each ball grid array and an

associated semiconductor chip; and

- a first metal layer (22) attached to the semiconductor wafer by the element 14, said

metal layer having sufficient stiffness to enable simultaneous dicing of said wafer,

said dielectric substrate, and said metal layer (the element 62 contains a metal layer

22, the dielectric substrate 34 and this claim doesn't claimed that the metal layer has a

diced edge. Thus, the cut line 64 simultaneous dicing of said wafer, said dielectric

substrate, and said metal layer).
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Furthermore, the element 62 in Horiuchi et al. includes a metal layer 22 and a dielectric

substrate 34 and the element 62 is attached to a semiconductor wafer 60. Since the

semiconductor wafer, the dielectric substrate, and the metal layer are diced simultaneously (see

Fig. 5c) so as to provide said package 12 with aligned edges (see Fig. 6), it is- held that the metal

layer 22 inherently have a sufficient stiffness to enable simultaneous dicing of said wafer, said

dielectric substrate, and said metal layer.

Regarding claim 48, Horiuchi et al. discloses in e.g., Fig. 6 the dielectric substrate (34)

comprising a thin, flexible film (compare to the wafer).

Regarding claim 49, Horiuchi et al. discloses in e.g., Fig. 6 the dielectric substrate

comprising a polymide (column 4, line 63).

Regarding claim 50, Horiuchi et al. discloses in e.g., Fig. 6 the electrical connections

comprising ball pads (20).

Regarding claim 51, Horiuchi et al. discloses in e.g., Fig. 6 a second metal layer (28)

surface connected to the first metal layer (by the element 32).

Regarding claim 52, Horiuchi et al. discloses in e.g., Figs. 4(a) - 4(f), Figs. 5(a) - (5c),

Fig. 6 and column 4, lines 39 - 67 a semiconductor device package, comprising:

a semiconductor device (10) having at least one flip chip bump (14) contact;

- a dielectric substrate (34) having a via (32), said via being filled with a conductive

material (Fig. 8b2);

a ball grid array (26) mounted on said dielectric substrate, said dielectric substrate

being located between said semiconductor device and said ball grid array; and
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- a metal layer (22) having attached to the semiconductor device (by the element 14),

said metal layer having sufficient stiffness to enable the simultaneous dicing of said

dielectric substrate and said semiconductor device (10) from a structure comprising a

wafer (60) and a dielectric substrate layer (34) attached thereto (se Fig. 5c).-
:
_-_ „ _ .„

Furthermore, the element 62 in Horiuchi et al. includes a metal layer 22 and a dielectric

substrate 34 and the element 62 is attached to a semiconductor wafer 60. Since the

semiconductor wafer, the dielectric substrate, and the metal layer are diced simultaneously so as

to provide said package 12 with aligned edges (see Fig. 6), it is held that the metal layer 22

inherently have sufficient stiffness to enable the simultaneous dicing of said dielectric substrate.

Regarding claim 53, Horiuchi et al discloses in e.g., Fig. 6 circuit traces (28 and 24) on

the surface of the dielectric substrate, for electrically connecting the ball grid array mounted on

the dielectric substrate to the semiconductor device.

Regarding claim 54, Horiuchi et al. discloses in e.g., Fig. 6 the circuit traces comprising

at least an interior trace patterned (24) on a top surface of the dielectric substrate and at least one

exterior trace (28) patterned on the bottom surface of the substrate.

Regarding claim 55, Horiuchi et al. discloses in e.g., Fig. 6 at least one interior trace (24)

being in contract with at least one flip chip bump (14) on the surface of the semiconductor device

(10) and said at least one exterior trace (28) being connected to said at least one interior trace

through the conductively filled via (32).

Regarding claim 56, Horiuchi et al. discloses in e.g., Fig. 6 and column 8, lines 43 - 45

the conductively filled via (32) having a diameter within the range of approximately 25 microns

to approximately 200 microns.
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Claim Rejections - 35 USC § 103

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action: _ -_ ... _ .

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are

such that the subject matter as a whole would have been obvious at the time the invention was made to a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the

manner in which the invention was made.

8. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heo in view of

Tuckerman et al.
4

539.

Heo discloses the claimed invention except for said metal layer providing a ground plane

for said electrical connections. However, Tuckerman et al. teaches in e.g., Fig. 3 and column 4,

lines 32 - 52 that a metal layer (44) providing a ground plane for an electrical connections. Thus,

it would have been obvious to one of ordinary skill in the art at the time when the invention was

made to modify Heo by using the metal layer as the ground plane for an electrical connections as

taught by Tuckerman et al. The ordinary artisan would have been motivated to modify Heo in the

manner described above for at least the purpose of providing a pinhole-free capacitor dielectric

and improving electrical performance (column 4, lines 39 - 52).

9. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heo in view of

Saitoh et al.
c

084.

Heo discloses the claimed invention except for said metal layer having a thickness within

the range of "about" 0.13 millimeters to "about" 0.25 millimeters. However, Saitoh et al. teaches
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in e.g., Fig. 3, column 2, lines 60 - 62 and column 3, line 51 that a metal layer (5B) having a

thickness of from 5 |im to 150 |im which is within the range of "about" 0.13 millimeters to

"about" 0.25 millimeters. Thus, it would have been obvious to one of ordinary skill in the art at

the time when the invention was made to modify Heo by using the range of the thickness for the -

metal layer as taught by Saitoh et al. The ordinary artisan would have been motivated to modify

Heo in the manner described above for at least the purpose of increasing electrical

communication.

10. Claims 42 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Hideshima et al. in view of Saitoh et al.
c

084.

Hideshima et al. discloses the claimed invention except for said first and/or second metal

layer having a thickness within the range of "about" 0.13 millimeters to "about" 0.25

millimeters. However, Saitoh et al. teaches in e.g., Fig. 3, column 2, lines 60 - 62 and column 3,

line 51 that a metal layer (5B) having a thickness of from 5 jam to 150 \im which is within the

range of "about" 0.13 millimeters to "about" 0.25 millimeters. Thus, it would have been obvious

to one of ordinary skill in the art at the time when the invention was made to modify Hideshima

et al. by using the range of the thickness for the first and/or second metal layer as taught by

Saitoh et al. The ordinary artisan would have been motivated to modify Hideshima et al. in the

manner described above for at least the purpose of increasing electrical communication.

1 1 . Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hideshima et al.

in view of Magdo et al.
6

148.
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Hideshima et al. discloses the claimed invention except for said first metal layer having a

thickness of "about" 0.00254 millimeters. However, Magdo et al. teaches in e.g., Fig. IE and

column 7, lines 12-15 that a metal layer (15) having a thickness of 2.5 jam which is "about"

0.00254 millimeters. Thus, it would have been obvious to one of ordinary skill in the art at the

time when the invention was made to specifically set Hideshima et al.'s metal layer thickness to

be about 0.00254 mm as taught by Magdo et al. The ordinary artisan would have been motivated

to modify Hideshima et al. in the manner described above for at least the purpose of reducing

height of the semiconductor package.

Response to Arguments

12. Applicant's arguments filed on April 14, 2004 have been fully considered but they are

either moot in light of the new grounds of rejection or are not persuasive.

On page 7, applicant argues "Yoon does not teach or suggest
6

a metal layer . . . [having]

stiffness sufficient to enable simultaneous dicing of said semiconductor device edges, said

dielectric substrate edges, and said metal layer edges, so as to provide said package with aligned

edges,' as recited by claim 25." This argument is not persuasive because Yoon clearly shows in

Fig. 6 and column 17, line 23 - 28 the element 12 is a metal layer and has metal layer edges that

are formed by a simultaneous dicing the dielectric substrate, the metal layer and the

semiconductor device so as to provide said package with aligned edges (see Fig. 13). Thus, it is

held that the metal layer 12 inherently have a stiffness sufficient to enable simultaneous dicing of

said semiconductor device edges, said dielectric substrate edges, and said metal layer edges, so

as to provide said package with aligned edges.
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Further, applicant argues "Heo fails to disclose a metal layer having 'a stiffness

sufficient to enable simultaneous dicing of said semiconductor device edges, said substrate

edges, and said metal layer edges, so as to provide said package with aligned edges,' as recited

by independent claim 25" This argument is not persuasive. Heo clearly shows in e.g., Fig. 3g and

column 4, lines 41 - 46 to cut the dielectric substrate edges and the metal layer edges according

to the semiconductor device edges, so as to provide said package with aligned edges. Thus, it is

held that Heo's metal layer inherently have stiffness sufficient to enable simultaneous dicing of

said semiconductor device edges, said substrate edges, and said metal layer edges, so as to

provide said package with aligned edges.

Finally, applicant argues "Hideshima does not teach or even suggest 'electrical

connections between said semiconductor device and said ball grid array,' as recited by claim 40."

This argument is not persuasive. Hideshima discloses in column 4, line 62 - column 5, line 26

the silicon substrate 1 1, which is a collector region, is electrically connected to the base region

12 that is electrically connected to the electrical connections (the elements 15B and 15E). Thus,

Hideshima discloses the following limitation "electrical connections (15b and 15E) between said

semiconductor device (1 1) and said ball grid array (18B and 18E) ".

For the above reasons, the rejection is maintained.

Conclusion

13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO

MONTHS of the mailing date of this final action and the advisory action is not mailed until after

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period _ _

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Chris C. Chu whose telephone number is 571-272-1724. The

examiner can normally be reached on 1 1 :30 - 8:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Tom Thomas can be reached on 5 17-272-1664. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Chris C. Chu
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